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TABLE 3-continued 
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Goat Treatment 



Time 



Results 









proliferation in and around 








wound. 


945 


Fresh sponges 


10 weeks 


No inflammation; 
mesenchymal cell 
proliferation 


183 


Collagen sponges 
60° C. sponges 


10 weeks 


Massive inflammation 


930 


10 weeks 


Minimal inflammation; 
Mesenchymal cell 
proliferation. 



FIG. 7 shows the knee joints of the goats following the 
experiment. 
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Example 11 

One-Step Procedure for Treating Damaged 
Cartilage: Suitable for Arthroscopy or 20 
Hemi-Arthrotomy 



sponge. The joint is closed and is treated as customary for an 
arthroscopic or hemi-arthrotomy procedure and the patient is 
released to recover. 

Kit 

A kit comprising the components useful for practicing the 
method of the invention, will allow for the convenient 
practice of the method of the invention in a surgical setting. 
In a preferred embodiment, a kit of the invention will 
provide sterile components suitable for easy use in the 
surgical environment including, sterile solutions (saline, 
enzymes) a sterile, cell-free matrix material suitable for 
supporting autologous chondrocytes that are to be implanted 
into an articular joint surface defect and instructions for use. 
Although the matrix may be of any material that is biocom- 
patible, non-immunogenic and has the ability to maintain 
cell growth and proliferation, the matrix is preferably pre- 
pared from allogeneic plasma, more preferably from autolo- 
gous plasma 



Example 12 
Release of Bioactive Agents 



One factor which may facilitate the development of 
tissues on the matrices is the delivery of growth factors or 
other biological agents into the local environment The 
incorporation and release of growth factors from these 
matrices is assessed in vitro or in vivo using radiolabeled or 



Autologous chondrocyte implantation has proven clini- 
cally effective in restoring hyaline-like cartilage to isolated 
chondral defects of the knee. The present therapies include 25 
three major steps: 

1. Diagnostic Arthroscopy and biopsy of healthy cartilage. 

2. Cultivation of cells. 

3. Injection of cultured chondrocytes into the lesion under 30 tagged growth factors, for example fluorescent-labeled, 
a periosteal flap, which is taken from the tibia and sutured alkaline phosphatase labeled or horseradish peroxidase- 
over the lesion. labeled growth factor. The fraction and rate of released agent 

A variation of this technique provides incorporation of » measured by following the radioactivity, fluorescence, 
cells into a biodegradable material, including the matrix of enzymatic activity or other attributes of the tag. Similarly, 
the present invention. A less traumatic method is presented 35 of enzymes from the matrix is determined by ana 

herein, wherein the patient undergoes a single surgical 
procedure for cartilage repair. 
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Procedure 

A patient with a cartilage defect is called to the physi- 
cian's ofiSce for a consultation several days prior to the 
arthroscopy or hemi-arthrotomy. Blood (approximately 
100-250 ml) is drawn and plasma proteins are isolated. A 
plasma protein matrix, or several matrices, is prepared, 
labeled and stored aseptically until the day of the surgery. 

On the day of the surgery, a small piece of healthy 
cartilage the patient's joint is removed, cut into small pieces 
and placed in a test tube containing collagenase, hyalu- 
ronidase or other cartilage degrading enzymes, or combina- 
tions thereof. 

In the meantime, the surgeon will treat the defective 
region of the joint by removing damaged tissue, cleansing 
and preparing the area for an implant The prepared matrix is 
removed from its container and cut to fit the defective 
domain. Following approximately 20-30 minutes of enzy- 55 
matic treatment, the cells and small pieces of cartilage are 
spun down in a table top centrifuge, rinsed in PBS and 
resuspended in a small amount (50 ul-1000 ul) of PBS. The 
surgeon seeds the cells onto the sponge, in situ. Alternatively 
the cells are absorbed into the sponge and the cell -bearing 60 
sponge implanted into the defective joint region. Optionally, 
extracellular matrix degrading enzymes and or other bioac- 
tive agents including growth factors and/or anti-inflamma- 
tory compounds are added to the sponge. In certain instances 



lyzing enzymatic activity into the microenvironment in an in 
vitro or in vivo assay. 

While the present invention has been particularly 
described, persons skilled in the art will appreciate that 
many variations and modifications can be made. Therefore, 
the invention is not to be construed as restricted to the 
particularly described embodiments, rather the scope, spirit 
and concept of the invention will be more readily understood 
by reference to the claims which follow. 

What is claimed is: 

1. An elastic freeze -dried biocompatible porous fibrin 
matrix useful as a scaffold for growing cells, wherein the 
matrix has substantially regular pores and a resid ual mois- 
ture below 3% and is obtained by mixmgflplasmajp roteins 
comprising fibrinogen and Factor XIII withtnromDin and at 



least one anti-fibrinolytic agent in (substantial^ absence of , , 
organic chelating agents. *— - SubsTaK\Uai 

2. The matrix according to claim 1 wherein the plasma 
proteins are present with at least 0.5 units of thrombin per 
milligram of protein. 

3. The matrix according to claim 1 wherein at least one of 
the plasma proteins is autologous to a patient in need of the 
matrix. 

4. The matrix according to claim 1 wherein all the plasma 
proteins are autologous to a patient in need of the matrix. 

5. The matrix according to claim 1 wherein the anti- 
fibrinolytic agent is tranexamic acid. 



6. The matrix according to claim 1 further comprising at 
the surgeon will place a dry sponge directly onto the injured 65 least one auxiliary component selected from the group 
area,' optionally add enzyme solution to said sponge and consisting of polysaccharides, anionic polysaccharides, gly- 
place a second, cell-bearing sponge on top of the first cosaminoglycans, or synthetic polymers. 
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7. The matrix according to claim 6 wherein the auxiliary frozen; and the clotted mixture is lyophilized to ob tain a 
component is selected from a group consisting of hyaluronic sponge; and the sponge is cut into sections of desire d ^hapeT^ -— * ^kdpC- 
acid, pectin, alginate, galactans, galactomannans, glucoman- to obtain the matrix; and further the sections are seeded with 

[ nans, polyuronic acids, heparin, chondroitin sulfate, dextran cells; the cells are grown on the sections until the cells reach 

sulfate, dermatan sulfate, heparan sulfate, keratan sulfate, 5 a density of at least 104 cells per cm 3 ; and the seeded 

hexuronyl hexosaminoglycan sulfate, inositol hexasulfate, sections are implanted in vivo. 

» sucrose octasulfate and polyethylene glycol ^ ~ A ^ _ 4 . «. . ~, ,„u™;„ 

0 ^ 4 . « « , . J** x _ > . v s. , 24. The matrix according to claim 23 wherein the plasma 

8. The matrix according to claim 7 /wheroin thej wherein . 4 . * . . , c . VITT r 

the auxiliary component is dextran E or hy aluronic P rotems com P rlse at least fibnno S en and factor ™- 

acjd. 10 25. The matrix according to claim 23 wherein at least one 

9. The matrix according to claim 1 wherein the cells are of the plasma proteins is autologous. 

stem cells or progenitor cells. 26. The matrix according to claim 23 wherein all the 

10. The matrix according to claim 1 wherein the cells are plasma proteins are autologous. 

selected from the group consisting of chondrocytes, osteo- 2? ^ matfix according t0 claim 23 wherein the plasma 

cytes, hepatocytes and mesenchymal, epithelial, urothelial, 15 ^ are mixe(J ^ at ^ Q 5 ^ of lhrombin 

neuronal, pancreatic, renal and ocular cell types. r ^ 

11. The matrix according to claim 1 wherein the cells P 

attain a density of at least 10 4 cells per cm 3 . 28 - ^ matrix according to claim 23 wherein the anti- 

12. The matrix according to claim 1 further comprising at fibrinolytic agent comprises tranexamic acid in an amount of 
least one bioactive agent, selected from the group consisting 20 at l east 5%. 

of growth factors, cytokines, enzymes, anti-microbials, and 29. The matrix according to claim 23 wherein the at least 

anti inflammatory agents. one auxiliary component is present and is selected from the 

13. The matrix according to claim 1 having pores in the group consisting of polysaccharides, anionic polysaccha- 
size range of 50-300 microns. rides, glycosaminoglycans, and synthetic polymers. 

14 The matrix of claim 1, wherein the plasma proteins are 25 3Q ^ accordin to claim 23 wherein the auxil . 

mixed with the thrombin in the presence of the calcium 10ns . . 0 ,. . , ^ „ t . 

, . . , A 4 . „, . \ ^. t j lary component is present and is selected trom the group 

and the at least one anti-fibnnolytic agent under conditions - r i_ 1 • -j 1 • ♦ i f 

suitable for clotting, optionally with adding of at least one consistm S of hyaluronic acid, pec in, alginate galactans, 

auxiliary component thereto; and the mixture of plasma galactomannans glucomannans polyuronic acids, heparin, 

protiens, thrombin, anti-fibrinolytic agent and optional aux- 30 chondroitin sulfate, dextran sulfate, dermatan sulfate, hepa- 

iliary agent are cast upon a solid support prior to clotting; the ran sulfate, keratan sulfate, hexuronyl hexosaminoglycan 

clotted mixture is frozen; and the clotted mixtire is lyo- sulfo te, inositol hexasulfate, sucrose octasulfate and poly- 

philized to obtain the matrix. ethylene glycol. 

15. The matrix according to claim 14 wherein the plasma 31. The matrix according to claim 23 wherein the auxil- 
proteins comprise at least fibrinogen and factor XIII. 35 i a ry component is present and is dextran sulfate or hyalu- 

16. The matrix according to claim 14 wherein at least one ronic acid. 

of the plasma proteins is autologous. 32 ^ matrix according to c i aim 23 wherein the at least 

17. The matrix according to claim 14 wherein all the Qne ^ „ en , ^ present ^ fa a bioactive agent 
plasma proteins are autologous ^ selected from the group consisting of growth factors, cytok- 

18 Tnematnx ao»rdmjS to claim 14 wherem the plasma 40 fnti microbials, and anti-inflammatory 

protems are mixed with at least 0.5 units of thrombin per mg ' J 9 

protein. a S ents " 

19. The matrix according to claim 14 wherein the anti- 33. The matrix according to claim 23 wherein the cells are 
fibrinolytic agent comprises tranexamic acid in an amount of selected from the group consisting of chondrocytes, hepa- 
at least 5%. 45 tocytes, and osteocytes, mesenchymal, epithelial, urothelial, 

20. The matrix according to claim 14 wherein the at least neuronal, pancreatic, renal and ocular cell types. 

one auxiliary component is present and is selected from the 34 matrix 0 f claim 1, wherein the plasma proteins are 

group consisting of polysaccharides, anionic polysaccha- mixed ^ the thrombin in the presence of the calcium ions 

rides, glycosaminoglycans, and synthetic polymers. and at least one anti _ fiDr jnolytic agent under conditions 

21. The matrix according to claim 14 wherem the at least so suilable fof clottingj optionally with adding of at least one 
one auxiliary component is present and is selected from the auxi ii ary component; and the mixture of plasma proteins, 
group consisting of hyaluronic acid, pectin, algmate, galac- thrombinj anti-fibrinolytic agent and optional auxiliary agent 
tans, galactomannans, glucomannans, polyuronic acids, hep- are cast upQn a soM support prior t0 clottmg; the clotted 
arm, chondroitin sulfate, dextran sulfate, dermatan sulfate, mixlUfe fc frozeQ; an(J the doUed mixture is lyophilize d to 
heparan sulfate, keratan sulfate, hexuronyl hexosaminogly- 55 obtain a sponge having Q0 more than 3% residual moisture ; 
can sulfate, inositol hexasulfate, sucrose octasulfate and the sponge is optionaUy washed to remove soluble auxiUary 
polyethylene glycol. components; optionally the washed sponge is re-lyophilized 

22. The matrix according to claim 20 wherein the auxil- tQ feduce the residual moisture t0 no more than 3%; the 
iary component is present and is dextran sulfate or hyalu- spQn ^ ^ ^ ^ of desired shape to obtain the 

r0m ^ ^f, ld ' r , 60 matrix; and the sections of matrix are implanted in situ. 

23. The matrix of claim 1, wherem the plasma protems ^ ,. , . ~. , . . . 
.with thrombin in the presence of calcium ions and at least *;™» matnx accordmg to claim 34 wherein the plasma 

. . /one anti-fibrinolytic agent under conditions suitable for P rotems ^V™* at leasl ^^gen and factor XIII. 

(Xre rWtlCec( y clotting, optionally with adding of at least one auxiliary 36. The matrix according to claim 34 wherem at least one 
component; and the mixture of plasma proteins, thrombin, 65 of tne plasma proteins is autologous, 

anti-fibrinolytic agent and optional auxiliary agent are cast 37. The matrix according to claim 34 wherein all the 

upon a solid support prior to clotting; the clotted mixture is plasma proteins are autologous. 
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